This paper looks at the evolution of U.S. stock prices from the time of the Presidential elections to the end of 2017. It concludes that a bit more than half of the increase in the aggregate U.S. stock prices from the presidential election to the end of 2017 can be attributed to higher actual and expected dividends. A general improvement in economic activity and a decrease in economic policy uncertainty around the world were the main factors behind the stock market increase. The prospect and the eventual passage of the corporate tax bill nevertheless played a role. And while part of the rise in stock returns came from a decrease in the equity risk premium, this decrease was relatively limited and returned the premium to the levels of the first half of the 2000s.
INTRODUCTION
Immediately following the U.S. presidential election in November 2016, many economists were concerned that increased uncertainty over economic policy would lead to a decline in the U.S. stock market. From the time of the election to the end of 2017, however, the stock market, as measured by the Standard and Poor's (S&P) 500 index, increased by about 25%. Price swings since then have led investors and economists to increasingly ask: was the stock market rise justified by an increase in actual and expected future dividends, or did it reflect unhealthy price developments, which may reverse in the future?
This article examines the movement of stock market prices from the time of the election to the end of 2017. It concludes that a bit more than one half of the run-up in the S&P 500 can be explained by an increase in actual and expected dividends. The effects of the perceived probability that a corporate tax cut bill would pass Congress account for 2-6% points of this increase. The rest can be attributed to a decrease of less than 100 basis points in the equity premium, a decrease that leaves it roughly equal to where it was in the mid-2000s. Lower uncertainty in the rest of the world, in particular in Europe, more than offset the higher policy uncertainty in the United States following the 2016 presidential election and can plausibly justify this decrease in the equity premium.
Our examination of the data is based on Gordon's formula (Gordon, 1959, Gordon and Shapiro, 1956 ), a method of valuing stocks. As a matter of identity, one can think of a stock price as the expected value of future dividends discounted by the real return investors would get for holding a safe asset plus an equity premium. Gordon's formula restates this relation as follows: the difference between the dividend-price ratio and the safe rate is equal to the equity premium minus the expected growth rate of future dividends. In simpler terms, the fact that the dividend-price ratio decreased from the time of the election to the end of 2017 while the safe real rate rose implies that either the expected growth of dividends increased, and/or that the equity premium declined.
We start therefore by constructing series for the expected growth rate of dividends, first leaving aside the potential effects of the 2017 tax overhaul package. Actual dividends increased substantially during the period, as did earnings.
Given the historical relation between earnings, dividends, and the future growth rate of dividends, we find that, leaving the effects of the tax package aside, the forecast of future dividend growth did not change much during the period examined.
The question is, then, how much the anticipation and the eventual passage of the tax package boosted expectations for future dividends and thus supported stock prices. We use two approaches to measure the effects of the corporate income tax package. The first is an arithmetic exercise, partly based on the estimates of the change in tax revenues from the package made by the congressional Joint Committee on Taxation, adapted to take into account the characteristics of the S&P 500 firms; this approach estimates the effects of the corporate tax package on stock prices at around 4%. The second approach is an econometric exercise, relying on the relation between changes in stock prices and changes in the probability of passage of the corporate tax package, measured by the odds on the betting site PredictIt.org, during the period. Controlling for non-tax factors, we find a strong relation between the two.
Given that the tax package has now become law, the econometric estimates suggest its contribution to the increase in prices since the election ranges from 2 to 6%.
This implies that the actual increase in dividends (9%), plus the anticipation of higher dividends due to the tax package (2-6%) can explain 11-15% points of the 25% increase in stock prices from the time of the election to the end of 2017. The rest must be explained by a lower equity premium.
The question then becomes how to reconcile this lower premium with the perceived increase in economic policy uncertainty. We explore the issue by looking at the relation between our measure of the equity premium and measures of economic policy uncertainty for the United States and Europe constructed by Baker, Bloom, and Davis (2016) . We find a strong historical relation between the equity premium and both measures of uncertainty-a finding which may not be surprising, given that foreign sales account for almost half of the revenue of S&P 500 firms. While policy uncertainty increased somewhat in the United States, its effect was more than offset by a decline in uncertainty in Europe. This finding is only suggestive, as many other factors are surely at work, but it offers a plausible explanation for why the equity premium has slightly decreased since the U.S. election.
To conclude, a bit more than half of the increase in the aggregate U.S. stock prices from the presidential election to the end of 2017 can be attributed to higher actual and expected dividends. A general improvement in economic activity and a decrease in economic policy uncertainty around the world were the main factors behind the stock market increase. The prospect and the eventual passage of the corporate tax bill nevertheless played a role. And while part of the rise in stock returns came from a decrease in the equity risk premium, this decrease was relatively limited and returned the premium to the levels of the first half of the 2000s.
Given the methodology used in this analysis, if a stock market bubble were present, it would manifest itself as a decrease in the constructed equity risk premium: Investors would be willing to pay more for equities than their fundamental value. The decrease in the equity premium has been relatively small, however, and as of the end of 2017 the level of the premium did not appear unusually low by historical standards. In other words, if the U.S. stock market had a bubble component, this component was not large after the U.S. presidential election through the end of 2017.
THE STOCK MARKET RISE AND ECONOMIC FORECAST CHANGES
The stock market increase from the election to the end of 2017 was clearly a continuation of the steady increase seen since 2010 (Fig. 1) . From the time of the election to the end of 2017, however, stocks rose at a pace of about 22% per year, double the 11% average annual pace over the 2010-2016 period.
How much of this increase was due to higher current and expected dividends, and how much was due to a decrease in the required rate of return? Starting with dividends, there is little question that there was good news on economic activity, and, by implication, presumably good news for current and future earnings and dividends. The economies of the United States and the rest of the world, Europe especially, performed substantially better than was forecast immediately before the U.S. election. And, given that nearly half of the sales of S&P 500 firms are foreign sales (Silverblatt, 2017) , improved economic conditions abroad matter for U.S. markets.
As background for a more formal exercise to come later, Table 1 For the United States, the revisions to the forecasts for 2017 and 2018 (the first two columns) were substantial: up for real GDP and corporate profits, down for inflation. The longer-run forecasts over 1 and 3 years barely changed however, suggesting forecasters viewed much of the recent economic strengthening as a cyclical improvement rather than reflecting higher potential growth. downside risks: For 1-year ahead forecasts, the proportion of those forecasting growth below 1% decreased by 14% points, and the proportion of those forecasting inflation below 1% decreased by 17% points. 4 Another way of making the point that the world recovery was stronger than expected at the time of the U.S.
presidential election is to look at the evolution of stock markets around the world. The MSCI world index excluding the U.S. stock market increased by 21.4% from the time of the U.S. election to the end of 2017, thus nearly as much as the S&P 500 index.
These facts make it clear that good news on domestic and international activity was an important factor in the recent rise of U.S. stock prices. How much of the run-up does this good news explain? How much of the rise can be attributed to the corporate tax package? What does this imply for the equity premium? The rest of this paper examines the evidence more formally. Section 3 introduces the framework for interpreting the changes in prices, dividends, and earnings using Gordon's formula. Section 4 takes a first pass at computing expected dividends and the equity premium. Section 5 explores the role of anticipated changes in the tax law. Section 6 focuses on the evolution of the equity risk premium and its potential determinants, and Section 7 provides conclusions. Table 2 shows the percent increase in stock prices, earnings, and dividends for the S&P 500 index; the implied movements in the price-earnings and dividend-price ratios; and the percent change in the yield on 10-year inflation-indexed bonds, a measure of the long-term real interest rate, for the date ranges January 2, 2010-December 29, 2017 (the last day of trading for 2017) and November 7, 2016-December 29, 2017.
PRICES, DIVIDENDS, EARNINGS, AND GORDON'S FORMULA
From the time of the election to the end of 2017, equity prices rose 25.4%, earnings increased by 11.8%, and dividends were up 9.1%. 5 Thus, from an arithmetic viewpoint, prices increased by about 15% more than can be accounted for by the increase in actual earnings or dividends. At the same time, the long-term real safe rate increased from a very low 0.1% at the time of the elections to 0.4% by end 2017. All other things being equal, such an increase in the safe rate should have led to lower stock prices.
To interpret these evolutions, it is useful to start with Gordon's formula. Start from the assumption that stock prices are equal to the present value of expected future dividends, discounted by a rate equal to the safe rate plus an equity premium. Then the following relation follows:
(1) ,
where is the dividend-price ratio, "expected dividend growth" is a weighted average of future dividend growth (with the discount rate equal to the safe rate plus the equity premium), R is a weighted average of future real safe rates, and X is the equity premium. The relation states that the expected rate of return on stocks, on the left-hand side, is equal to the safe rate plus the equity premium, on the right-hand side.
Rewrite the relation as:
( 2) This implies that a decrease in the dividend-price ratio together with an increase in the safe rate, the combination observed since the election, must reflect either higher expected dividend growth or a lower equity premium. The next step is thus to estimate expected dividend growth, and, by implication, obtain the equity premium.
EXPECTED DIVIDENDS AND THE EQUITY PREMIUM
Obtaining reliable forecasts of dividend growth rates is difficult, a fact well documented in studies such as Campbell and Shiller, 1988a , Campbell and Shiller, 1988b and Cochrane (2008 , among others. Several econometric specifications for constructing expected dividend growth yielded roughly similar conclusions, namely that the change in expected dividend growth from the time of the elections to the end of 2017, ignoring the impact of the expected tax law change, was small.
We report the result of estimating one such specification, motivated by the findings of Møller and Sander (2017) , based on the strong predictive properties of earnings yields and dividend yields-taken jointly-for dividend growth rates: Note that, to a rough approximation (which would be an exact relation if the two coefficients on / and / were equal), the realized growth rate of dividends is proportional to the ratio of earnings to dividends.
Using the values of E/P and D/P in December 2017 and November 2016, this regression yields an estimate of expected dividend growth of 2.42% at the end of 2017 versus 2.39% as of November 2016, thus a very small increase. Using Gordon's formula, taking this number at face value (i.e., ignoring for the moment the implications of the corporate tax package on post-tax earnings and thus on dividends) implies a decrease in the equity premium of about 0.6% point. This value is obtained by adding the change in implied expected dividend growth (0.03%) to the change in the dividend-price ratio (1.89%-2.17% = −0.28%, from Table 2 ) minus the change in the risk-free rate, proxied by the yield on the real 10-year U.S. Treasury bond (0.43%-0.10% = 0.33%, Table 2 ) between November 2016 and December 2017.
Another rough but popular way of estimating the equity premium is simply to compute the difference between the earnings-price ratio and the long-term safe real rate. Using the numbers in Table 2 implies a decrease in the equity premium of about 0.9% (the decrease in the inverse of the price-earnings ratio, 5.0%-4.46% = 0.53%, plus the increase in the safe rate, 0.33%) since the election.
To put this decline in historical context, Fig. 2 shows the evolution of the two equity premia since 2000. Both measures suggest that the equity premium increased substantially during the global financial crisis that started in 2007, and has steadily declined since 2012. In that light, the decline since the election has been relatively small, and brings the premium roughly to where it was in the first half of the 2000s.
This econometric approach, which is based on past evidence, does not, however, take into account the potential effects of the corporate tax package on future post-tax earnings and thus on future dividends. As a result, it likely understates future dividends, and, by implication, overstates the decline in the equity premium. Thus, we now turn to the potential effects of the corporate tax package.
EFFECTS OF THE CORPORATE TAX CHANGES
The tax legislation that Congress passed on December 20, 2017, could affect stock prices in two ways.
The first is the expansionary effect that lower taxes in general have on private spending at a given interest rate.
Whether this effect leads to higher or lower stock prices depends, in part, on the reaction of the Federal Reserve. If the Fed assesses that the economy is already at potential and increases the policy interest rate to offset the shift in spending, the effect on the stock market may be negative.
The second effect, reflecting the corporate tax rate cuts, is to increase post-tax earnings given pre-tax earnings.
With respect to stock prices, this second effect is likely to dominate.
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To get a sense of the magnitude, it is useful to start with a back-of-the-envelope computation. Under the new tax law, the statutory federal corporate tax rate falls from 35 to 21%, or a 40% decrease. There are, however, two reasons to conclude that the decline in the actual rate will be substantially smaller.
First, because of a number of deductions and loopholes, the ratio of corporate tax revenues to profits under the existing system is lower than the statutory tax rate. Given a federal statutory tax rate of 35% and an average state statutory tax rate of about 4%, the overall statutory tax rate prior to the new tax law was about 39%. The actual tax rate paid by the S&P 500 firms over 2014-2016 (constructed as the ratio of the sum of income taxes owed by S&P 500 firms over the sum of their pre-tax income minus special items) was a substantially lower 25%.
Second, the actual decrease in tax rates will be substantially smaller than the decrease in the statutory rate because this decrease is partly offset by other changes to the law, including limits on net interest deductions and the repeal of other deductions. Based on the numbers from the Joint Committee on Taxation (2017), federal corporate tax revenues are slated to fall by 16% over the next 10 years, a far cry from the 40% implied by the change in federal statutory rates.
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Together, these two numbers suggest that the new tax law will generate an increase in after-tax earnings given pretax earnings of about 4% of pre-tax earnings; thus, the overall effective corporate tax rate on S&P 500 firms should decrease from about 25% to about 21%.
Were pre-tax earnings to remain unaffected, the implication would be that the corporate tax package would account for a 4% increase in stock prices. However, pre-tax earnings will be affected. As higher profitability and a higher Tobin's Q ratio lead to more investment, after-tax earnings per share will decrease. For a given interest rate, earnings should eventually revert to levels seen before the tax law changes. If this reversion were to happen rapidly, and investors were forward looking, it would imply a smaller initial increase in stock prices than the decrease in the tax rate. That said, other changes such as deregulation may imply a larger increase in pre-tax earnings, even given aggregate activity, and thus lead to a higher percent increase in stock prices. Such changes as deregulation are, however, difficult to quantify and assess.
Turning to econometrics, we looked at stock price responses to changes in the probabilities of individual and corporate tax bill passage by the end of 2017, using information from PredictIt.org, a betting website that reports daily implied probabilities of various events including various dimensions of the tax reform during 2017.
The probabilities of passage of the individual and corporate sections of the tax package, as proxied by betting odds, are plotted in Fig. 3 . Both probabilities started very high after the election, steadily declined until November 2017, and then rose sharply until the bill passed in December 2017. Because the bet was conditional on the president signing a new tax bill into law by the end of 2017, there is a large one-day drop on December 20, when it appeared that, despite the bill having passed Congress, the president might not sign it until 2018. 8 For this reason, the regressions in Table 3 below stop on December 19. The market closed on December 22 when the bill was signed, and the results are roughly invariant to the inclusion of the final three days.
It is clear that the evolution of probabilities of passage of new tax legislation, first down and then up, does not match the steady increase in stock prices shown in Fig. 1 . Other factors were obviously at work, namely good economic news in general. This leads us to estimate the following specification:
is the change in price index i during week t. We examine the behavior of four different indexes: the S&P 500, the Russell 2000, and high tax and low tax portfolio indexes constructed by Goldman Sachs.
The variables and are the changes in the probabilities (more accurately, the betting odds) of passage of corporate and individual income tax bills by the end of 2017, respectively. To capture the effect of economic news unrelated to the tax package, the change in equity markets outside the United States, measured by the MSCI world stock market index excluding the United States ( ), is included.
We use weekly changes in the variables and estimate the relation from the creation of the relevant markets on November 9, 2016-December 19, 2017. The results are reported in Table 3 .
Column 1 shows the effects of changes in the probability of passage of individual and corporate sections of a tax bill, controlling for movements in the world stock market index; results for the corporate and individual tax rates are significant at the 1% level and 5% level, respectively.
Column 2 shows the effects of dropping the individual tax rate variable and shows the effect of the corporate tax rate on stock prices to be slightly stronger.
Column 3 looks at stock price indexes for the Russell 2000, which includes the 2000 smallest firms out of the 3000 firms in the Russell 3000, and thus includes much smaller firms than the S&P 500. Smaller firms paid a higher effective tax rate than larger firms under the tax laws prior to the new legislation; for example, over 2014-2016, the firms in the Russell 2000 index had an effective tax rate of 29%, compared to 25% for the firms in the S&P 500. It has thus been argued that they had more to gain from the new tax bill. 9 The coefficient on this index of smaller firms is substantially larger than that on the S&P 500, suggesting the anticipation of tax law changes did indeed have a stronger effect on the stock prices of smaller firms.
Along related lines, it has also been argued that the new tax law will likely benefit high-taxed firms more than lowtaxed firms, which have been better at fiscal optimization and thus have less room to decrease their taxes. With this in mind, the last two columns report the effects of changes in probability on the stock prices of low-and hightaxed firms, using the two indexes constructed by Goldman Sachs. The results indeed also support this hypothesis, with probability changes having a large effect on high-taxed firms and an insignificant one on low-taxed firms.
Another way of looking at the evidence underlying the results in the last two columns is to plot the difference between changes in stock prices of high-and low-taxed firms in response to a change in the probability of passage of a corporate tax bill (a difference in difference approach). The results, given in Fig. 4 , show that as the probability of passage rises, the stocks of high-taxed firms outperform those of low-taxed firms. The difference is large and significant.
Altogether, the evidence suggests that the increasing probability and eventual passage of the corporate tax rate cut had a clear effect on stock prices. Depending on which of the first four columns one uses, an increase in the probability from zero to one implies an increase in stock prices of 1.9%-5.7%-encompassing the earlier estimate of 4%. Putting things together, with the corporate tax package now taken into account, the increase in dividends since the election (9.1%), the nearly zero change in expected dividend growth based on past evidence derived above (0.03%), and the increase in stock prices attributable to anticipated corporate tax rate changes (say 4%), account for about 13% of the increase in stock prices, so a bit more than half of the actual increase of about 25%.
This in turn implies that the rest of the increase must be explained by a decrease in the equity risk premium. Going back to Gordon's formula, an assumption that the tax package will shift the path of future dividends up by 4% increases the estimate of the expected growth of dividends g D by (R + X) times 4%, so about 0.2%. This in turn implies a decrease in the equity premium of 0.4% (compared to the estimate of 0.6% derived earlier when the tax package was ignored). Thus, the next section explores what may explain this decrease.
EQUITY RISK PREMIUM
Constructing the equity risk premium is a delicate exercise. Identifying the factors driving its evolution is even more difficult. Nevertheless, one can look either for factors that plausibly affect market risk aversion or for factors that affect risk itself. Given the current context, and given the proportion of sales of the S&P 500 firms outside the United States, we look at the potential effects of economic policy uncertainty, both in the United States and in Europe, on the equity premium over the last 20 years.
The baseline uncertainty index constructed by Baker et al. (2016) is used for the United States, and the news-based index from the same source is used for Europe. 10 The two series are plotted in Fig. 5 , starting in October 2016 and ending in December 2017.
The figure may look surprising, but one should not read anything into the large absolute differences between the two series, as the data are normalized in different ways. Economic policy uncertainty, as measured by the index, increased sharply in the United States following the election but has declined since then, and at the end of
December it was only a touch above its level just before the election. In contrast, the index for Europe, which also increased sharply at the time of the U.S. election, has since declined steadily and is now much lower than before the U.S. election.
To the extent that economic policy uncertainty outside of the United States matters for S&P 500 firms, this decrease may partially explain the decrease in the equity premium. To test this hypothesis, we regressed the equity premium as computed earlier (X = D/P + g D − R) (i.e., without further adjustment for the potential effects of the tax package) on these two uncertainty indexes, using monthly data from January 1997 (the earliest date for which the 10-year inflation indexed risk-free rate is available) to December 2017. The results are:
(5) 0.46 0.013 0.011 where X t is the equity premium, is the U.S. economic policy uncertainty index, and is the European equivalent. The fit is surprisingly good, with an R 2 of 0.35, and the estimated parameters for both uncertainty indexes are significant: Newey-West corrected standard errors are 0.66, 0.005, and 0.003, respectively.
Taking the regression results at face value, the evolutions of the two indexes since the U.S. election imply a decrease in the equity premium of 0.92%, thus more than needed to explain the 0.5% decline derived in the previous section. This result must be taken with more than the usual grain of salt, but it suggests that the decrease in uncertainty worldwide may have counteracted the higher political uncertainty in the United States and may explain part of the decrease in the equity premium.
CONCLUSIONS
To conclude, a bit more than half of the increase in the aggregate U.S. stock prices from the presidential election to the end of 2017 can be attributed to higher actual and expected dividends. A general improvement in economic activity and a decrease in economic policy uncertainty around the world-contrary to what was forecast before the U.S. election-were the main factors behind the stock market increase. The prospect and the eventual passage of the corporate tax bill nevertheless played a role. And while part of the rise in stock returns came from a decrease in the equity risk premium, this decrease was limited and returned the premium to the levels of the first half of the 2000s.
Given the methodology used in this analysis, if a stock market bubble were present, it would manifest itself in a lower constructed equity risk premium: Investors would be willing to pay more for equities than their fundamental value. The decrease in the equity premium has been relatively small, however, and as of the end of 2017 the level of the premium did not appear unusually low by historical standards. In other words, if the U.S. stock market had a bubble component, this component was not particularly large.
However, long periods of steady increases in prices, no matter how justified, often lead to extrapolative expectations and sometimes to bubbles. The further large increase in January, despite a steepening yield curve, may have had some of this character, leading in turn to the market sell-off and the adjustments in February.
